Nuclear targeting of the parvoviral replicator molecule NS1: evidence for self-association prior to nuclear transport.
In order to investigate functions and properties of NS1, the major non-structural protein of the parvovirus minute virus of mice (MVM), we established an expression system in mammalian cells using recombinant vaccinia viruses. Using immunofluorescence and Western blots of subcellular fractions, nuclear localization of wildtype and mutant NS1 protein could be studied in the absence of other MVM proteins or viral DNA. Analysis of in-frame deletion and substitution mutants revealed that amino acid substitution in a triple lysine motif (residues 214-216) completely abrogated nuclear localization of the 672 amino acid NS1 polypeptide. In addition, substitution of a double lysine just upstream of this essential element also compromised nuclear localization, suggesting that the nuclear localization signal is at least bipartite. We also performed co-transport studies expressing cytoplasmic mutant NS1 with either wildtype or mutant nuclear NS1. Both wildtype and a C-terminally-deleted mutant NS1 were able to co-translocate cytoplasmic mutant NS1 polypeptides into the nucleus. Mutations introduced into the putative NTP-binding domain abolished this co-transport function, although these mutant NS1 proteins were themselves transported into the nucleus.